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Objective: The main aim of this study was to identify the prognostic factors that contribute to complete recovery 
at 6 weeks and 6 months in patients with Bell’s palsy.
Material and Methods: This is a prospective, longitudinal, and descriptive study that included 123 patients 
diagnosed with facial nerve palsy (FNP) at a hospital in Guimarães, Portugal. However, only 73 patients with Bell’s 
palsy (BP) were included in the assessment of recovery at 6 weeks and 6 months. We analyzed the demographic 
and clinical characteristics of the patients, including sex, age, paralyzed side, occupation, previous and associated 
symptoms, seasonal occurrence, familial facial palsy, patient perception, intervention options, and baseline grade 
according to the House-Brackmann facial grading system (HB-FGS).
Results: Of the 123 cases with FNP, 79 (64.2%) patients had BP. Age, sex, and baseline HB-FGS grades were 
significant predictors of complete recovery at 6 weeks. Patients with HB-FGS grade III or lower (6 weeks baseline) 
had significant recovery of function at 6 months.
Conclusions: Baseline severity of BP, elderly patients, and male sex were early predictors of poor prognosis. 
Patients with mild and moderate dysfunction according to the HB-FGS achieved significant normal facial function 
at 6 months. Further prospective studies with longer observation periods and larger samples are needed to verify 
the results.
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Introduction
The Copenhagen Facial Nerve Study defined Bell’s palsy 
(BP) as an acute, monosymptomatic, unilateral peripheral 
facial paresis of unknown etiology.1 The physiopathologic 
mechanism responsible for BP seems to involve swelling 
and inflammation of the facial nerve within the bony fallo-
pian canal, which leads to compression and ischemia of the 
nerve.2–5 The etiology of BP remains unknown even today, 
and its diagnosis, which is still carried out by exclusion, 
is accurate only if no other cause of the paresis can be 
found.5 Recently, studies have suggested that the primary 
cause of BP is the reactivation of an infectious agent in 
the geniculate ganglia, in particular, herpes simplex virus 
type 1 (HSV-1).4 The most prevalent causes of secondary 
facial nerve palsy (FNP) are systemic and local infections, 
trauma, surgery, tumor, immunologic disorders, and met-
abolic diseases.2,6
The annual incidence of BP ranges from 20 to 30 cases 
per 100,000 population, with one in 60 people being 
affected during their lifetime.1,6,7 The peak incidence 
occurs between the ages of 15 and 40 years.1 Females 
and males are equally affected, with the highest incidence 
in pregnant women (45 cases per 100,000 population).8 
BP occurs with equal frequency on the right and the left 
side of the face.1 The symptoms at the onset of BP include 
epiphora (67%), retroauricular pain (50%), taste disorders 
(34%), and hyperacusis (14%).1
The prognosis is good, and approximately 70% of 
patients with BP recover completely within 6 months with-
out treatment.1,8 However, 30% of patients had sequelae, 
such as residual paresis (29%), contracture (17%), synk-
inesis (16%), and dry eye and crocodile tears (4%).1 The 
good prognosis applies to the partial dysfunction after the 
onset of BP and to normal functions of taste, the stapedius 
reflex, and lacrimal secretion.1,9 Poor prognostic factors 
include old age, retroauricular pain, diabetes mellitus, 
hypertension, non-recovery within 3 weeks, and severe 
degeneration of the facial nerve as shown by electrophys-
iologic testing.1,8,9
The evaluation of treatment in the early/acute stage of 
BP is made difficult by the high rates of spontaneous and 
complete recovery.1 The literature on treatment effects is 
sparse and contradictory; the complete recovery of the 
facial nerve depends on several factors, such as the degree 
of injury and the correct choice of treatments. Shafshak 
suggested that patients with BP who do not receive appro-
priate treatment may suffer from incomplete recovery with 
physiologic and psychological complications.10 Recent 
guidelines recommend the use of oral corticosteroids 
for all patients with BP.11,12 On the other hand, evidence 
suggests that physical therapy has no beneficial effects in 
the treatment of BP.11 Nevertheless, several studies have 
shown benefits in the facial symmetry and quality of life 
of people with BP after facial exercises.9,13–15
Despite all clinical information, the prognostic fac-
tors are usually based on electrophysiologic tests; how-
ever, these tests are not universally available and, when 
performed within the first weeks, are inconclusive due 
to Wallerian degeneration.16 There are no reliable signs 
or tests at the onset of palsy that can predict outcome. 
Consequently, we analyze clinical data to determine the 
prognostic factors of BP.
The main aim of the present study was to identify the 
prognostic factors that contribute to complete recovery at 
6 weeks and 6 months in patients with Bell’s palsy.
Materials and methods
Study population
This prospective, longitudinal, and descriptive study 
was carried out among 123 patients diagnosed with FNP 
from January 2009 to May 2013. The study area was the 
city of Guimarães, a region in northern Portugal, with a 
population of about 159,576 inhabitants within a radius 
of 23.5 km of the hospital (Pordata, 2001). Acute health 
conditions were managed by the Emergency Department 
(ED) of Guimarães Hospital. The diagnoses were made by 
general practitioners or otolaryngologists, as consultants 
for the ED physician. At first consultation, the etiology and 
diagnosis of FNP were detectable, based on medical his-
tory, physical examination or specific serology, audiologic 
tests, and radiologic imaging techniques, when considered 
useful.
A total of 123 patients with FNP were treated at the 
department of medicine physical and rehabilitation; they 
were systematically referred by the ED physician of 
Guimarães Hospital. The second consultation took place 
between 3 and 10 days after the onset of BP, during which 
physiatrists reviewed the results of the tests requested pre-
viously, obtained medical history, and carried out physical 
reexamination. Of the total of 123 cases, 73 patients with 
first episodes of BP were prospectively analyzed in this 
study. All BP patients were treated with facial neuromus-
cular training (FNT) only or corticosteroids plus facial 
neuromuscular training (C + FNT) by a physiotherapist.
At baseline of this study, 44 patients were excluded 
because they declined to participate or had suspected 
central nervous system diseases, traumatic injury to the 
seventh nerve, recurrent FNP, antiviral therapy, metabolic 
and infective diseases, or a cancer condition (Table 1).
The present study was approved by the ethics com-
mittee of Guimarães Hospital. Written informed consent 
to participate in the study was obtained from all patients.
The clinical data and facial motor function assess-
ments were carried out by using the patient history and the 
House-Brackmann facial grading system (HB-FGS).17 The 
HB-FGS is a widely used evaluation system and is adopted 
by the American Academy of Otorhinolaryngology-Head 
and Neck Surgery.17 The scale is used to analyze the asym-
metry at rest, voluntary movement, and synkinesis. On this 
scale, grade I indicates normal facial function, and grade 
VI refers to total paralysis. In the present study, recovery 
was defined as the achievement of HB-FGS grade I. The 
patients were assessed over a period of 6 months (t0, base-
line; t1, 6 weeks; and t2, 6 months).
Statistical analysis
Descriptive statistics (frequencies, percentages, and 
means ± standard deviations) were used for the demo-
graphic characteristics; the stratified analysis was based 
on the outcome of complete recovery (HB-FGS grade I) 
and incomplete recovery (HB-FGS grade > I). The binary 
logistic regression was adjusted to predict complete or 
incomplete recovery using independent variables (age, 
sex, intervention type, and baseline HB-FGS grade) at 
6 weeks after the onset of BP. Discrimination was meas-
ured using the area under the receiver operating character-
istic (AUROC) curve, and 95% confidence intervals (CI) 
were reported. The independent t test and χ2 test were 
used for a comparison between complete and incomplete 
recovery at 6 months after the onset of BP based on the 
patient demographics and clinical characteristics (age, sex, 
HB-FGS grade at 6 weeks, and intervention type). P values 
of less than 0.05 were considered significant. The analyses 
were carried out using SPSS version 22.0.
Table 1 Differential diagnosis of Bell’s palsy
Etiology n (%)
Bell palsy 79 (64.2)
Trauma (skull frature, obstetric injury) 4 (3.25)
Metabolic (Diabetes Mellitus, Hyperten-
sion)
12 (16.4)
Infectious (Otitis média, Herpes zoster) 9 (12.3)
Neurologic (Stroke, Guillan-Barré Syn-
drome)
11 (15.1)
Congenital 2 (2.74)
Others (Pregnancy and puerperium) 6 (8.22)
Total 123
Results
BP presented in 79 of 123 consecutive cases of FNP 
(64.2%) in Guimarães Hospital, Portugal, during the four-
year study period (Table 1).
The mean age of the sample was 44 (range, 18–93) 
years, with a higher incidence observed at ages 18– 
49 years (unpublished data; Table 2). The occupational 
frequency of BP was highest among employed peo-
ple, and the seasonal occurrence was during periods of 
extreme temperature. Regarding the affected side, 40 
(54.8%) patients presented with left facial palsy, and 14 
(19.2%) had familial palsy. The most frequent symp-
tom was epiphora, and more than half of the BP cases 
had unknown causes. Applying the HB-FGS, the most 
frequent degree of paralysis was found to be grade VI 
(Table 2).
Among patients with complete paralysis, the first signal 
of remission occurred more frequently on the frontalis 
muscle and at 18 days after the onset of BP (Tables 2 
and 3). Occupational status, sex, seasonal factors, affected 
side, first signal of remission, familial palsy, and number of 
symptoms (one or more) did not show an association with 
complete recovery outcome at all moments of evaluation 
(p > 0.05) (unpublished data).
Figure 1 shows the HB-FGS grades of the recovered 
patients. At 6 months of follow-up, 47 (64.4%) patients 
acquired normal function (HB-FGS/grade I) at 6 weeks, 
and 13 (17.3%) patients at 6 months. Both stratification 
grades had significant recovery of grade remission at 
6 weeks (p < 0.001; t1) and 6 months (p = 0.003; t2) (Fig 1).
We identified the following factors as significant pre-
dictors of complete and incomplete recovery: age (OR, 
0.91; p = 0.012), baseline HB-FGS grade (OR, 0.049; 
p = 0.001), and sex (OR, 9.28; p = 0.05). The predictive 
performance of these variables for complete/incomplete 
recovery was excellent, with an AUROC of 0.96 (95% 
CI, 0.928–0.998). Intervention type was not a significant 
predictor (OR, 0.74; p = 0.76) (Table 4).
Table 2 Demographic and clinical characteristics in patients with Bell’s palsy
Note: HB-FGS, House-Brackmann Facial Grading System; FNT, facial neuromuscular training; C + FNT, corticosteroids plus facial neuro-
muscular training.
Characteristics Patients (n = 73) Characteristics Patients (n = 73)
Sex; n (%) Affected side; n (%)
Female 38 (52.1) Left 40 (54.8)
Male 35 (47.9) Right 33 (45.2)
Age (years /mean  ± SD) 43.64 ± 19.2 First signal of muscles contrac-
tion in patients with grade VI /
HB-FGS (day/mean  ± SD)
18.84 ± 15.9
Occupation; n (%) Patient’s perception; n (%)
Employed 41 (56.2) Emotional stress 15 (20.5)
Unemployed 4 (5.48) Cold 12 (16.4)
Students 12 (16.4) Infection respiratory 4 (5.48)
Reformed 16 (21.9) Fatigue 1 (1.37)
Unknown 41 (56.2)
Seasons of the year; n (%) Intervention type; n (%)
Winter 24 (32.9) C+FNT 42 (57.5)
Spring 18 (24.7) FNT 31 (42.5)
Summer
Autumn
Baseline of HB-FGS; n (%) Without symptoms; n (%) 9 (12.33)
8 (11.0) Symptoms
II 21 (28.8) Dysgeusia 33 (45.2)
III 9 (12.3) Epiphora 38 (52.1)
IV 9 (12.3) Dry eye 5 (6.85)
V 26 (35.6) Hyperacusis 17 (23.3)
VI Retroauricular pain 25 (34.2)
Familial facial palsy; n (%) Start of C+FNT intervention 
(day/ mean ± SD)
4.36 ± 0.41
Yes 14 (19.2) Start of FNT intervention (day/ 
mean ± SD)
5.55 ± 0.48
No 59 (80.8)
Table 3 Evaluations of recovery muscles in patients with VI grade of HB-FGS baseline (n = 73)
Facial muscles First signal of muscles contration n (%) Complete recovery after 6 weeks n (%)
Total (VI grade/HB-FGS) 26 (35.6) 9 (34.6)
Frontalis 10 (38.5) 6 (23.1)
Corrugator supercilii 1 (3.85) 0.00
Orbicularis oculi 2 (7.69) 0.00
Piramidal 2 (7.69) 0.00
Risorius 9 (34.6) 3 (11.5)
Orbicularis oris 2(7.69) 0.00
dysfunction was a good prognostic factor for complete 
recovery within the first 6 months.
The results of our study showed that the association 
of genetic factor with complete recovery was not statis-
tically significant. In contrast, Sánchez-Chapul et al.18 
reported that the prognosis of complete recovery was 
more favorable when patients had a history of famil-
ial BP. In the present study, there was no association 
between side of facial palsy and complete recovery, 
which is in agreement with the literature.18,19 Patient’s 
perception of cause of BP were higher in physical fac-
tor (temperature) and psychological (emotional stress). 
Patients with HB-FGS grade III or lower BP (6 weeks 
baseline) showed a significant association with complete 
recovery between 6 weeks and 6 months (Table 5).
Discussion
Occupational status, sex, season of the year, affected 
side, first signal of muscle contraction, familial palsy, and 
symptoms showed no influence on complete recovery. The 
predictors of good BP outcome were female sex, young 
patients, and slight severity at baseline according to the 
HB-FGS. Intervention type had no effect on recovery out-
come. At 6 weeks after the onset of BP, mild and moderate 
HB-FGS (n=73) Baseline (t0)    After 6 weeks (t1) After 6 months (t2) 
HB/Grade I ___ 47 (64.4) 60 (82.2) 
Grade III 29 (39.8)  17 (23.3)         10 (13.7) 
Grade >III 44 (60.3)             9 (12.3)           3 (4.11) 
Figure 1 Cumulative percentage total and stratification of complete recovery
Table 4 Predictors of complete and incomplete recovery (grade I of HB-FGS) at 6 weeks
Predictors Bell’s Pals, n = 73 patients
Complete recovery (n = 47) Incomplete recovery (n = 26) p value Odd ratio (OR) 95% CI
Age/y, mean (SD) 39.88 ± 17.18 49.16 ± 20.21 0.012 0.91 0.84–0.98
Gender, No.(%)
Male 22 (46.8) 16 (61.5) 0.050 9.28 1.1–85.7
Female 25 (53.2) 10 (38.5)
Intervention type, No.(%)
C+FNT 27 (57.4) 15 (57.7) 0.76 0.74 0.10–5.32
FNT only 20 (42.6) 11 (42.3)
Baseline of HB-FGS, No.(%)
Grade I 47 (64.4) –
Grade II – 7 (9.6)
Grade III – 10 (13.7) 0.001 0.049 0.10–0.29
Grade IV – 3 (4.1)
Grade V – 4 (5.5)
Grade VI – 2 (2.7)
Table 5 Predictors of complete and incomplete recovery between 6 weeks and 6 months
Predictors
Bell’s Palsy n = 26 patients
df X2-value p-value
Baseline of 6 weeks (HB-FGS/grade ≤III) 1 7.287 0.007*
Interventions type 1 0.004 0.952
Sex 1 0.153 0.696
Age 1 0.481 0.488
*p < 0.05.
Study limitations
The present study has a number of limitations. First, a 
relatively small number of cases was included in the anal-
ysis. Second, although the HB-FGS is the most widely 
used outcome measure of severity of palsy and has been 
shown to have good inter-rater reliability, its sensitivity to 
changes in facial symmetry is low. Third, BP was diag-
nosed through clinical evaluation.
Conclusion
Baseline severity of BP, elderly patients, and male sex 
were found to be early predictors of poor prognosis. 
Patients with mild and moderate dysfunction according 
to the HB-FGS achieved significant normal facial func-
tion at 6 months. Further prospective studies with longer 
observation periods and larger samples are needed to ver-
ify the results.
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